Outer membrane protein A deficient Escherichia coli activates neutrophils to produce superoxide and shows increased susceptibility to antibacterial peptides.
The outer membrane protein A (OmpA) of Gram-negative bacteria has been ascribed multiple functions including maintenance of structural membrane integrity and porin activity. OmpA has also been implicated in various host defense processes in that it contributes to bacterial serum resistance and activates certain immune cells. Recently, OmpA was shown to be the molecular target for neutrophil elastase (NE), and Escherichia coli mutants lacking OmpA were resistant to the bactericidal effects of NE. In addition to NE, neutrophils use a variety of other antibacterial effector molecules such as oxygen radicals and bactericidal peptides or proteins. The aim of this study was to investigate the role of E. coli OmpA regarding susceptibility to other neutrophil-derived defense systems. We found that OmpA-deficient (OmpA(-)), but not wild-type isogenic, E. coli activated human neutrophils to produce oxygen radicals intracellularly. This activation was found to require an intact neutrophil cytoskeleton but was independent of bacterial phagocytosis. Furthermore, we found that the OmpA(-) strain was more susceptible to membrane-acting bactericidal peptides than the wild-type strain, although the susceptibility to different oxygen radicals was independent of the presence of OmpA. Taken together, these data suggest an important role for OmpA in the context of bacteria vs. host interactions.